Interest in liver function in rheumatoid arthritis has arisen from investigations into the aetiology of the disease and from the observation that an attack of jaundice may induce a remission (Hench, 1940) . Laboratory studies have, however, given conflicting results. Impaired glucose tolerance was found by Pemberton and Foster (1920) and by Andrews and Muether (1941) and Flynn and Irish (1946) . Rawls, Weiss, and Collins (1937, 1939 ) in a detailed study of 100 cases came to the conclusion that liver function was definitely impaired. Using the dye azorubin S they found that 550% of the cases gave abnormal results. In many of these, however, the dye appeared in the bile much more rapidly than normal, a phenomenon which the authors ascribed to liver irritability. This interpretation has been criticized by Lyon and Wirts (1937) , and exclusion of these cases reduces the abnormal results to 190. This test has never become widely used, because it requires duodenal intubation, though Rosenberg and Soskin (1940) found it at least as sensitive as the more familiar bromsulphalein test. Bromsulphalein (B.S.P.) was used by Robinson (1943) with negative results; he had, however, considerably modified the test as commonly used, and his B.S.P. " index " was based on blood levels found during 7.25 minutes following injection of 3.5 mg. per kg. Recent work on the fate of injected B.S.P. has shown that this time is too short for the demonstration of all but severe liver damage; the percentage disappearance rate from plasma does not fall off unless a larger dose of B.S.P. is used and time is allowed for the liver to become " saturated" with the dye (Ingelfinger, Bradley, Mendeloff, and Kramer, 1948 ; Mendeloff, Kramer, Ingelfinger, and Bradley, 1949) . Movitt and Davis (1953) have also used B.S.P. in rheumatoid arthritis, and found a small degree of dye retention (up to 3 %) in seven out of 15 cases.
Abnormal results have been obtained with the hippuric acid test by several workers (Rawls, Weiss, and Collins, 1939 ; Lovgren, 1953 ; Kersley, Mandel, and Jeffrey, 1953) ; this test is, however, open to the objection that impairment of renal function may also give low values. The occurrence of serum protein changes in rheumatoid arthritis is now well established, and they account for the positive flocculation tests which are found in a proportion of cases (Carter and Maclagan, 1946; Kersley et al., 1953 ; Poulsen, 1949) , but they are not necessarily indicative of impairment of liver function.
The Present Investigation Impaired hepatic function has been reported in shock (Zamcheck, Chalmers, White, and Davidson, 1950) , in fever (Hicks, Holt, Guerrant, and Leavell, 1948) , and following spinal cord injury (Cooper, Rynearson, and MacCarty, 1951) . It is likely that the poor performance of liver function tests in these patients was due to hepatic circulatory change rather than true parenchymal damage. Similarly in rheumatoid arthritis the presence of such factors as reduced physical activity, occasional pyrexia, the degree of appetite, and so on, might influence the performance of the liver when subjected to certain tests. Accordingly a control series of hospital patients was studied in parallel with the rheumatoid series so that these non-specific factors could be taken into account in evaluating the results.
Clinical Material.-Tests were carried out on 50 cases of rheumatoid arthritis, of which 41 were attending the rheumnatism clinic at Westminster Hospital and nine were in-patients at the hospital. The control series of 45 patients consisted of 15 cases of hypertension, seven of chronic bronchitis, five of osteoarthritis, four of fibrositis, three of obesity and psychoneurosis, three of anxiety neurosis, two of menopausal symptoms, and one case each of mitral stenosis with anxiety neurosis, sciatica, convalescent pneumonia, osteoporosis, erythema nodosum with anaemia, and anaemia due to menorrhagia. The rheumatoid and control groups were similar in age and sex distribution and contained the same proportion of ambulant cases.
Methods.-The following tests were carried out Serum bilirubin (Malloy and Evelyn, 1937), urine P. W. DARBBY urobilinogen (Schwartz, Sborov, and Watson, 1944) , bromsulphalein retention (Mateer, Baltz, Marion, and MacMillan, 1943) , total urine coproporphyrin (Schwartz, Hawkinson, Cohen, and Watson, 1947; Schwartz, Zieve, and Watson, 1951, modified) , thymol turbidity (Maclagan, 1944a) and flocculation (Maclagan, 1947) , serum colloidal gold (Maclagan, 1944b) , zinc sulphate turbidity (Kunkel, 1947) , and ammonium sulphate turbidity (de la Huerga and Popper, 1950 showed a urine excretion greater than 20 ,ug. coproporphyrin in two hours. In the control group only two out of 41 cases (5%) showed enhanced values.
These abnormal results are shown shaded in Fig. 2 . The mean values were in the rheumatoid group 16.9 ,ug. (S.D. 5.8); in the control group 13.1 ,ug. (S.D. 4.6). The difference between the mean values is highly significant (difference between means= 3.8 ; t=3.8 ; P==less than 0.001).
Flocculation Tests.-The numbers of positive tests in the two groups are set out in Table I being 25°%/ retention. There has in the past been some controversy regarding the mode of excretion of B.S.P. The rapid initial fall of blood levels following injection has been considered to be due to absorption by reticulo-endothelial cells, and this view received some support from the work of Klein and Levinson (1933) , who produced increased B.S.P. retention in dogs by splenectomy and by india ink blockade. However, Mendeloff et al. (1949) 
